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DUAL REACTANCE LOW NOISE 
MODULAR CONNECTOR INSERT 

CROSS-REFERENCE TO RELATED APPLICATION(S) 

The subject application claims the benefit of commonly owned, co-pending U.S. 
Provisional Application Serial No. 60/282,308, filed April 5, 2001 and entitled "Modular 
Jack," the disclosure of which is herein incorporated by reference. 


BACKGROUND OF THE DISCLOSURE 

1. Technical Field 

The present disclosure relates to devices for interfacing with high frequency data 
transfer media and, more particularly, to modular jack housing inserts, such as those that 
15 are used as interface connectors for Unshielded Twisted Pair ("UTP") media, that 
advantageously compensate for and reduce electrical noise. 


2. Background Art 

In data transmission, the signal originally transmitted through the data transfer 

20 media is not necessarily the signal received. The received signal will consist of the 

original signal after being modified by various distortions and additional unwanted signals 
that affect the original signal between transmission and reception. These distortions and 
unwanted signals are commonly collectively referred to as "electrical noise," or simply 
"noise." Noise is a primary limiting factor in the performance of a communication system. 

25 Many problems may arise from the existence of noise in connection with data 

transmissions, such as data errors, system malfunctions and/or loss of the intended signals. 
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The transmission of data, by itself, generally causes unwanted noise. Such 
internally generated noise arises from electromagnetic energy that is induced by the 
electrical energy in the individual signal-carrying lines within the data transfer media 


and/or data transfer connecting devices, such electromagnetic energy radiating onto or 
toward adjacent lines in the same media or device. This cross coupling of electromagnetic 
energy (i.e., electromagnetic interference or EMI) from a "source" line to a "victim" line is 
generally referred to as "crosstalk." 
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Most data transfer media consist of multiple pairs of lines bundled together. 
Communication systems typically incorporate many such media and connectors for data 
transfer. Thus, there inherently exists an opportunity for significant crosstalk interference. 

10 Crosstalk can be categorized in one of two forms. Near end crosstalk, commonly 

referred to as NEXT, arises from the effects of near field capacitive (electrostatic) and 
inductive (magnetic) coupling between source and victim electrical transmissions. NEXT 
increases the additive noise at the receiver and therefore degrades the signal to noise ratio 
(SNR). NEXT is generally the most significant form of crosstalk because the high-energy 

15 signal from an adjacent line can induce relatively significant crosstalk into the primary 
signal. The other form of crosstalk is far end crosstalk, or FEXT, which arises due to 
capacitive and inductive coupling between the source and victim electrical devices at the 
far end (or opposite end) of the transmission path. FEXT is typically less of an issue 
because the far end interfering signal is attenuated as it traverses the loop. 

20 

Characteristics and parameters associated with electromagnetic energy waves can 
be derived by Maxwell's wave equations. In unbounded free space, a sinusoidal 
disturbance propagates as a transverse electromagnetic wave. This means that the electric 
field vectors are perpendicular to the magnetic field vectors lying in a plane perpendicular 
25 to the direction of the wave. As a result, crosstalk generally gives rise to a waveform 
shaped differently than the individual waveform(s) originally transmitted. 

Unshielded Twisted Pair cable or UTP is a popular and widely use type of data 
transfer media. UTP is a very flexible, low cost media, and can be used for either voice or 
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data communications. In fact, UTP is rapidly becoming the de facto standard for Local 
Area Networks ("LANs") and other in-building voice and data communications 
applications. In a UTP, a pair of copper wires generally form the twisted pair. For 
example, a pair of copper wires with diameters of 0.4-0.8 mm may be twisted together and 
5 wrapped with a plastic coating to form a UTP. The twisting of the wires increases the 
noise immunity and reduces the bit error rate (BER) of the data transmission to some 
degree. Also, using two wires, rather than one, to carry each signal permits differential 
signaling to be used. Differential signaling is generally more immune to the effects of 
external electrical noise. 
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The non-use of cable shielding (e.g., a foil or braided metallic covering) in 
fabricating UTP generally increases the effects of outside interference, but also results in 
reduced cost, size, and installation time of the cable and associated connectors. 
Additionally, non-use of cable shielding in UTP fabrication generally eliminates the 
15 possibility of ground loops (i.e., current flowing in the shield because of the ground 

voltage at each end of the cable not being exactly the same). Ground loops may give rise 
to a current that induces interference within the cable, interference against which the shield 
was intended to protect. 

20 The wide acceptance and use of UTP for data and voice transmission is primarily 

due to the large installed base, low cost and ease of new installation. Another important 
feature of UTP is that it can be used for varied applications, such as for Ethernet, Token 
Ring, FDDI, ATM, EIA-232, ISDN, analog telephone (POTS), and other types of 
communication. This flexibility allows the same type of cable/system components (such 

25 as data jacks, plugs, cross-patch panels, and patch cables) to be used for an entire building, 
unlike shielded twisted pair media ("STP"). 

At present, UTP is being used for systems having increasingly higher data rates. 
Since demands on networks using UTP systems (e.g., lOOMbit/s and 1200Mbit/s 
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